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in which 
R 1 and R 2 



R 1 and R 2 



independently denote hydrogen or alkyl, alkenyl, alkynyl, alkadienyl, or haloalkyl, cycloalkyl, bicy- 
cloalkyl, phenyl, naphthyl, or 

5- or 6-membered heterocyclyl, containing one to four nitrogen atoms or one to three nitrogen atoms 
and one sulfur or oxygen atom, or 

5- or 6-membered heteroaryl, containing one to four nitrogen atoms or one to three nitrogen atoms 
and one sulfur or oxygen atom, or 

where R 1 and R 2 radicals may be unsubstituted or substituted as defined in the description, 

together with the interjacent nitrogen atom represent a 5- or 6-membered heterocyclic ring, containing 
one to four nitrogen atoms or one to three nitrogen atoms and one sulfur or oxygen atom, which may 
be substituted; 



L is hydrogen, halogen, alkyl, alkoxy and haloalkyl; 

n is an integer from 1 to 5; and 

x is halogen; 

processes for their preparation, compositions containing them and to their use for combating phytopathogenic fungi. 
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Description 

[0 001] The invention relates to 5-a, k y.amino.6-pheny..7-ha,o-triazo,opy ri midines of formula . 
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in which 

15 

R1 and R 2 



20 



groups R a 
25 R a 



independently denote hydrogen or aikadienvl or d-Cin-haioalkyi, 

nrnims R a . 



30 R 1 and R 2 



35 



L 
n 



40 [0002] 



45 



50 



55 



S K a , 

, ^ r> 11^,1 r r haloalkvl Co-C R -cycloalkyl, C r C 6 -alkoxy, 
is halogen, cyano, nitro, hydroxyl, C r C 6 -a ky , C r C 6 halo JW^sJ 2 _c 6 -alkenyl, C 2 -C 6 - 

or 

substituted by one to three R a radicals; 

is hydrogen, halogen, C^ancyl, C.-C^-a.koxy and C 1 -C 10 -haloa.kyl; 
is an integer from 1 to 5; and 
is halogen. 

fungi using the compounds I. rftmnounds known f r0 m the abovementioned art in the specific 

midine system. heterocyclic group with 4 to 6 ring atoms, interrupted by 
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denotes a fluorine, chlorine or bromine atom. 

[0011] The present invention further provides a process for the preparation of compounds of formula I as defined 
above which comprises treating a 5,7-dihalo compound of formula II in which X is halogen with a hydroxide to 7-hy- 
droxycompounds of formula IN 



10 




[0012] The reaction of compounds II with hydroxide is usually carried out in water and organic solvent at from 0°C 
is to 80°C, preferably at from 20°C to 60°C. 

[0013] Suitable solvents are ethers, such as tetrahydrofuran and alcohols. It is also possible to use mixtures of the 
solvents mentioned. 

[0014] Suitable hydroxides are, in general, inorganic compounds, such as alkali metal and alkaline earth metal hy- 
droxides (e.g. lithium hydroxide, sodium hydroxide, potassium hydroxide and calcium hydroxide). 
20 [0015] It may be advantageous for the reaction to add a catalytic amount of a crown ether (e.g. 18-crown-6 or 
15-crown-5). 

[0016] The reaction can also be carried out in two-phase systems comprising a solution of alkali metal or alkaline 
earth metal hydroxides or carbonates in water and in organic phase (e.g. aromatic and/or halogenated hydrocarbons). 
Suitable phase transfer catalysts are, for example, ammonium halides and ammonium tetrafluoroborates (e.g. benzyl- 
25 triethylammonium chloride, benzyltributylammonium bromide, tetrabutyl ammonium chloride, hexadecyl trimethyl am- 
monium bromide or tetrabutylammonium tetrafluoroborate) and phosphonium halides (e.g. tetrabutylphosphonium 
chloride and tetraphenylphosphonium bromide). 



30 

III 

35 




[0017] The reaction between the 5-halo-6-phenyl compound III and the amine of formula IV is preferably carried out 
in the presence of a solvent. 

40 [0018] Suitable solvents include ethers, such as dioxane, diethyl ether and, especially, tetrahydrofuran, halogenated 
hydrocarbons such as dichloromethane and aromatic hydrocarbons, for example toluene. 

[0019] The reaction is suitably carried out at a temperature in the range from 0°C to 70°C, the preferred reaction 
temperature being from 10°C to 35°C. 

[0020] It is also preferred that the reaction is carried out in the presence of a base. Suitable bases include tertiary 
45 amines, such as triethylamine, and inorganic bases, such as potassium carbonate or sodium carbonate. Alternatively, 
an excess of the compound of formula V may serve as a base. 



50 



55 




[0021 ] Compound of formula V is subsequently treated with a halogenating agent [Hal], preferably with a brominating 
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' The r.ocll.n * ,*■», =»*d oo, « , I" ? • J ■ « ■* «" ^ 

U'— «» •«» » •<= » <» - ""Te *'m. ' SSr^E* b» mixing — «*». I*~ "P" 
s [00231 The reaction mixru.e. arc »orkea op » a oustomsry <* <T™ » ^toM a „ obtained to 

I, J, ,„a, « motor.* ch—^ic pooo^n .. "JJ^S . ™00 1 "lito compon.nto ondee 

S£" . - "to o— 0, ,0. ro.l.e CMM -oovo, *0V - » W— «. — 

tization of other compounds I collective terms were used which generally represent 

[0026] In the symbol definitions given in the formulae aoove, coneoi 

15 the following substituents: 

- halogen: fluorine, chlorine, bromine and iodine; 

hiving 1 to 1 0, especially 1 to 6 carbon atoms or exampl ^^^^7?^^^. 1 ,2-dimethylpro- 
butyl,2-methylbutyl,3-methyW 

1-etnyM-methylpropyl and 1-ethy.-2-methylpropyl, 

25 , ,. , «f r r -haloalkoxv straiqht-chain or branched alkyl groups having 1 

. Cl -C 6 -haloalkyl and the haloalkyl mo et.es of C,-C 6 "^^^ nydrogen atoms in these groups may be 
to 6, preferably 1 to 4 carbon atoms (as mentioned above) wne ° * -haloalkyl such aschlorome- 

parti or fully replaced by halogen atoms as ment.one d above, ^3 hyl , cnloro f,uorome- 

thy., bromomethyl, dichloromethyl, tnch.orome ^J^^'^^^^o^. 2-fluoroethyl, 2,2-dif- 
30 2^52^^ 2Uh,oro,,uoroeth yl , 

2,2,2-trichloroethyl and pentafluoroethyl; 
. cjc, 0 -,, te .*nne.,o»t^ 

grppp having 3 to 8 oaroon aoo,o proOooably i to 7 •^"JJ • „ d toalo,moioty rofoo.toabloyolo.lkyl 

[00281 lngenerallenTO,lhotenT,ttoyoloalkyl,a.os«ahero,nw»hresrraoa ^ 

Up having 6 IP 10 oarton M prefer** 8 to 9 P»to « in p^JgggW 9 P » 
L "by ono « ... halogen otoooa, a«ro. oytoto. i-....* 
[00281 5-membeoea heletearyl, containing one to lour parogen Moms on one tea™ s n 

l p^n o.Pm: 3-mpmbereO ^J^^^J^^ZS. «le 2..o„l, 

2-yl and 1 ,2,4-triazin-3-yl. tria7oloDvrimidines of the fomnula I having the fol- 

r0031l With respect to their intended use, preference is given to tn ^ 0,opynm '°'"T. na .. 
Eg suSuents, where the preference is valid in each case on its own or „ combination. 
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[0032] The particularly preferred embodiments of the intermediates with respect to the variables correspond to those 
of the radicals X, R 1 and R 2 of formula I. 

[0033] A preferred alkyl moiety is an ethyl or especially a methyl group. 

[0034] A preferred haloalkyl moiety is the 2,2,2-trifluoroethyl or 1 ,1 ,1-trifluoroprop-2-yl group; 

[0035] A preferred alkenyl moiety is ally! or especially a 2-methylalfyl group. 

[0036] A preferred cycloalkyl moiety is cyclopentyl being optionally substituted by one or more halogen atoms, nitro, 

cyano, alkyl, preferably C r C 6 alkyl, alkoxy, preferably C r C 6 aikoxy. 

[0037] A preferred heteroaryl moiety is pyridyl, pyrimidyl, pyrazolyl or thienyl. 

[0038] Preference is given to compounds of formula I in which any alkyl or haloalkyl part of the groups R 1 or R 2 , 
which may be straight chained or branched, contains up to 10 carbon atoms, preferably 1 to 9 carbon atoms, more 
preferably 2 to 6 carbon atoms, any alkenyl or alkynyl part of the substituents R 1 or R 2 contains up to 1 0 carbon atoms, 
preferably 2 to 9 carbon atoms, more preferably 3 to 6 carbon atoms, any cycloalkyl part of the substituents R 1 or R 2 
contains from 3 to 10 carbon atoms, preferably from 3 to 8 carbon atoms, more preferably from 3 to 6 carbon atoms, 
and any bicycloalkyl part of the substituents R 1 or R 2 contains from 5 to 9 carbon atoms, preferably from 7 to 9 carbon 
atoms. Any alky!, alkenyl or alkynyl group may be linear or branched. 

[0039] Likewise, preference is given to compounds of formula I wherein R 1 is not hydrogen. 
[0040] Compounds of formula I are preferred in which R 1 represents a straight-chained or branched C 1 -C 10 -alkyl, 
in particular a branched C 3 -C 10 -alkyl group, a C 3 -C 8 -cycloalkyl, a C 5 -C 9 -bicycloalkyl, a C 3 -C 8 -cycloalkyl-C r C 6 -alkyl, 
C r C 10 -alkoxy-C r C 6 -alkyl, a C 1 -C 10 -haloalkyl or a phenyl group being optionally substituted by one to three halogen 
atoms or C^C^-alkyl or C^C^-alkoxy groups. 

[0041] Particular preference is given to compounds I in which R 2 represents a hydrogen atom, a C 1 -C 10 -alkyl or a 
C^C^-haloalkyl group, in particular a hydrogen atom. 

[0042] Besides, particular preference is given to compounds I in which R 2 is hydrogen. 
[0043] Moreover, particular preference is given to compounds I in which R 2 is methyl. 
[0044] Furthermore, particular preference is given to compounds I in which R 2 is ethyl. 

[0045] if R 1 denotes a C 1 -C 10 -haloalkyl group, preferably a polyfluorinated alkyl group, in particular a 2,2,2-trifluor- 
oethyl, a 2-(1 ,1 ,1-trifluoropropyl) or a 2-(1 ,1 ,1-trifluorobutyl) group, R 2 preferably represents a hydrogen atom. 
[0046] If R1 denotes an optionally substituted C 3 -C 8 -cycloalkyl group, preferably a cyclopentyl or cyclohexyl group, 
R 2 preferably represents a hydrogen atom or C^Cg-alkyl group. 

[0047] Moreover, particular preference is given to compounds I in which R 1 and R 2 together with the interjacent 
nitrogen atom form an optionally substituted heterocyclic ring, preferably an optionally substituted C 3 -C 7 - heterocyclic 
ring, in particular a pyrrolidine, piperidine, tetrahydropyridine, in particular 1 ,2,3,6-tetrahydropyridine or azepane ring 
which is optionally substituted by one or more C-j-C^-alkyl groups. 

[0048] L n preferably is halogen or C r C 6 -alkoxy. A preferred embodiment are compounds of formula I in which 



wherein # denotes the link to the triazolopyrimidine moiety, L 1 through L 4 each independently represent hydrogen, 
especially fluorine, chlorine, methyl or methoxy, in particular wherein L 1 is f luoro, L 2 is hydrogen or fluoro, L 3 is hydrogen 
or fluoro or methoxy and L 4 denotes hydrogen, fluoro chloro or methyl. 

[0049] Moreover, particular preference is given to compounds of the formula I in which n is 2 or 3. Most preferred L 4 
is not hydrogen. 

[0050] Furthermore, particular preference is given to compounds of formula IA in which the variables have the mea- 
ninng as defined in formula I. 




# 



represents 
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R 2 R 

, 0 [0 0 51] P^ence^ven.oco.poonaso.o^a.A 

0053] included in the scope of the present Invention are ("^^d addition compounds. 

Ling a chiral center and the ™ emate8 ^^^^^^^ is hydrogen, U and L* independent* 

,5 [0054] ParticularlypreferBnceBgwento^^^^ 

represent fluorine or chlorine atoms, and 1.3 denotes ^ hydroge n fluor, compounds of general formula I 

[0055] included in the scope of the present uwention are (R) and (S nsom £ mpounds . 
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to one row in Table A 



Table 4 



to one row in Table A 



Table 5 



h i .ha formula IA in which Li L3 and L 4 each are fluoro and Ri and R* correspond to one row 
45 [0061] Compounds ol the formula IA, in wnicn l , i_ 
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Rl 


R2 
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CH 2 CH 3 
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A-2 


CH2CH3 


CH 3 




A- 3 


CH 2 CH 3 


CH2CH3 




A- 4 


CH 2 CH 2 CH 3 
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20 


A- 5 


CH 2 CH 2 CH 3 


CH 3 


A- 6 


CH 2 CH 2 CH 3 


CH 2 CH 3 




A- 7 


CH2CH2CH3 


CH 2 CH 2 CH 3 
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CH 2 CF 3 
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25 


A- 9 


CH 2 CF 3 


CH 3 




A-10 


CH2CF3 


CH 2 CH 3 
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CH2CF3 


CH 2 CH 2 CH 3 


30 


A-12 


CH2CCI3 


H 




A-13 


CH 2 CC1 3 


CH 3 




A-14 


CH2CCI3 


CH 2 CH 3 
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A-15 


CH2CCI3 


CH 2 CH 2 CH 3 


A-16 


CH(CH 3 ) 2 


H 




A-17 


CH(CH 3 ) 2 


CH 3 




A-18 


CH(CH 3 ) 2 


CH 2 CH 3 


40 


A-19 


CH(CH 3 ) 2 


CH 2 CH 2 CH 3 




A-20 


(±) 


CH(CH 2 CH 3 )CH 3 


H 




A-21 


(±) 


CH(CH 2 CH 3 )CH 3 


CH 3 


45 


A-22 


(±) 


CH(CH 2 CH 3 )CH 3 


CH 2 CH 3 




A-2 3 


<R) 


CH(CH 2 CH 3 )CH 3 


H 




A-2 4 


(R) 


CH(CH 2 CH 3 )CH 3 


CH 3 




A-25 


(R) 


CH(CH 2 CH 3 )CH 3 


CH 2 CH 3 
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A-2 6 


(S) 


CH(CH 2 CH 3 )CH 3 


H 
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A-27 
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A-29 
A-30 



A-31 



A-32 



A-33 



A-34 



A-35 



A-36 



A-37 



A-38 



A-39 



A-40 



A-41 



A-42 



A-43 



A-44 



A-45 



A-46 



A-47 



A-48 



A-49 
A-50 



A-51 
A-52 
A-53 



A-54 



A-55 



A-56 



A-57 
A-58 



A-59 



A-60 



A-61 
A-62 



A-63 
A-64 



A-65 



R 1 

(S) CH(CH 2 CH 3 )CH 3 



(S) CH(CH 2 CH 3 )CH 3 



(*) CH(CH 3 )-CH(CH 3 ) 2 
(±) CH(CH 3 )-CH(CH 3 ) 2 



(±) CH(CH 3 )-CH(CH 3 ) 2 



(R) CH(CH 3 )-CH(CH 3 ) 2 



(R) CH(CH 3 )-CH(CH 3 ) 2 



(R) CH(CH 3 )-CH(CH 3 ) 2 



(S) CH(CH 3 )-CH(CH 3 ) 2 



(S) CH(CH 3 )-CH(CH 3 ) 2 



(S) CH(CH 3 )-CH(CH 3 ) 2 



(±) CH(CH 3 )-C(CH 3 ) 3 



(±) CH(CH 3 )-C(CH 3 ) 3 



(±) CH(CH 3 )-C(CH 3 ) 3 



(R) CH(CH 3 )-C(CH 3 ) 3 



(R) CH(CH 3 )-C(CH 3 ) 3 



(R) CH(CH 3 )-C(CH 3 ) 3 



(S) CH(CH 3 )-C(CH 3 ) 3 



(S) CH(CH 3 )-C(CH 3 ) 3 



(S) CH(CH 3 )-C(CH 3 ) 3 



(±) CH(CH 3 )-CF 3 



(-) CH(CH 3 )-CF 3 



(±) CH(CH 3 )-CF 3 
(R) CH(CH 3 )-CF 3 



(R) CH(CH 3 )-CF 3 
(R) CH(CH 3 )-CF 3 
(S) CH(CH 3 )-CF 3 



(S) CH(CH 3 )-CF 3 



(S) CH(CH 3 )-CF 3 



(±) CH(CH 3 )-CC1 3 



jx) CH(CH 3 )-CC1 3 
(±) CH(CH 3 )-CC1 3 



(R) CH(CH 3 )-CC1 3 



(R) CH(CH 3 )-CC1 3 



(R) CH(CH 3 )-CC1 3 
(S) CH(CH 3 )-CC1 3 



(S) CH(CH 3 )-CC1 3 



(S) CH<CH 3 )-CC1 3 



CH 2 C(CH 3 )=CH 2 



R2 
CH 3 



CH 2 CH 3 



H 
CH^ 



CH 2 CH 3 



H 



CH 3 



CH 2 CH 3 



CH 3 
CH 2 CH 3 



CH 3 
CH 2 CH 3 



CH 3 



CH 2 CH 3 



H 



CH 3 



CH 2 CH 3 



CH 3 



CH 2 CH 3 



CH 3 



CH 2 CH 3 



CH 3 
CH 2 CH 3 



H 



CH 3 
CH 2 CH 3 



H 



CH 3 



CH 2 CH 3 



H 
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No. 


Rl 


R2 


A-66 


CH 2 C(CH 3 )=CH 2 


CH 3 ; 


A-67 


CH 2 C(CH 3 )=CH 2 


CH 2 CH 3 


A-68 


cyclopentyl 


H 


A-69 


cyclopentyl 


CH 3 


A-70 


cyclopentyl 


CH 2 CH 3 


A-71 


-{CH 2 ) 2 CH(CH 3 )(CH 2 ) 2 - 



[0063] The compounds I are suitable as fungicides. They have outstanding activity against a broad spectrum of 
* 5 p hytopathoge n ic f u n gi , i n particu I ar from the classes of the Ascomycetes, Deuteromycetes, Phycomycetes and Basid- 
iomycetes. Some of them act systemically, and they can be employed in crop protection as foliar- and soil-acting 
fungicides. 

[0064] They are especially important for controlling a large number of fungi on a variety of crop plants such as wheat, 
rye, barley, oats, rice, maize, grass, bananas, cotton, soya, coffee, sugarcane, grapevines, fruit species, ornamentals 
20 and vegetables such as cucumbers, beans, tomatoes, potatoes and cucurbits, and on the seeds of these plants. 
[0065] Specifically, they are suitable for controlling the following plant diseases: 

Altemaria species on vegetables and fruit, 

Botrytis cinerea (gray moid) on strawberries, vegetables, ornamentals and grapevines, 
25 Cercospora arachidicola on peanuts, 

Erysiphe cichoracearum and Sphaerotheca fuliginea on cucurbits, 

Erysiphe graminis (powdery mildew) on cereals, 

Fusarium and Verticillium species on various plants, 

Helminthosporium species on cereals, 
30 Mycosphaerella species on bananas and peanuts, 

Phytophthora infestans on potatoes and tomatoes, 

Plasmopara viticola on grapevines, 

Podosphaera leucotricha on apples, 

Pseudocercosporella herpotrichoides on wheat and barley, 
35 Pseudoperonospora species on hops and cucumbers, 

Puccinia species on cereals, 

Pyricularia oryzae on rice, 

Rhizoctonia species on cotton, rice and lawns, 

Septoria nodorum on wheat, 
40 Uncinula necator on grapevines, 

Ustilago species on cereals and sugar cane, and 

Venturia species (scab) on apples and pears. 

[0066] Moreover, the compounds I are suitable for controlling harmful fungi such as Paecilomyces variotii in the 
45 protection of materials (e.g. wood, paper, paint dispersions, fibers and tissues) and in the protection of stored products. 
[0067] The compounds I are applied by treating the fungi, or the plants, seeds, materials or the soil to be protected 
against fungal infection, with a fungicidally active amount of the active ingredients. Application can be effected both 
before and after infection of the materials, plants or seeds by the fungi. 

[0068] In general, the fungicidal compositions comprise from 0.1 to 95, preferably 0.5 to 90, % by weight of active 
50 ingredient. 

[0069] When used in crop protection, the rates of application are from 0.01 to 2.0 kg of active ingredient per ha, 
depending on the nature of the effect desired. 

[0070] In the treatment of seed, amounts of active ingredient of from 0.001 to 0.1 g, preferably 0.01 to 0.05 g, are 
generally required per kilogram of seed. 
55 [0071 ] When used in the protection of materials or stored products, the rate of application of active ingredient depends 
on the nature of the field of application and on the effect desired. Rates of application conventionally used in the 
protection of materials are, for example, from 0.001 g to 2 kg, preferably 0.005 g to 1 kg, of active ingredient per cubic 
meter of material treated. 
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or carriers, if desired using emulsifiers and ^r^^^^^f- ***** such aS M ™ (6 ' 9 ' 
solvents if water is used as the diluent A ux J,a nes whu* ^fJg'minTral oil fractions), ateohols (e.g. methanol, 
xylene), chlorinated aromatics (e.g. and water; carriers such as 

butanol), ketones (e.g. cyclohexanone) arn,nes (e^ S^f^^** minera ' S (e ' 9 ' ^« SpefSe "J* 
ground natural minerals (e.g. kaolins, clays talc, ch alk) and grouno * a|cohol ethers , a , kylsu |- 

silicates); emulsifiers such as non-ion.c and anionic ^^^^ a £, methy ,cellulose. 
fonates and arylsulfonates) and dispersants such as « asl a e 2 onium sa |,s of lignosulfonic acid, naphtha- 

I0074J Suitable surfactants are alkali metal a! kal ^^^^ alky, sulfates, alkylsul- 

enesulfonic acid, phenolsulfonic acid, dlbu * ln ^ h ^ 

fonates, fatty alcohol sulfates and fatty f^^^^^^SLm wfth formaldehyde, conden- 
alcohol glycol ether, condensates of sulfonated ^^^^LuOfflB. polyoxyethylene octylphenyl ether, 

aplffi. wast, liquors snd rneftylcliutose D1 „„., ion oI sp ,«,able solutions, emulsions, pastes or orl 
10075] Srrbslances which are suiteMe lor lire preparation or a re , r j , , tMemm coal 

LspeLns ere miner,, .recrien. el T^^.^Z^X^''^'^^-^ 
m**iM*«^«^™*2?^£££^ mellr.n.l. erlranol. prop.nol, beranol. 

s^^irr^^'sss^-— ------- 

and nutshell meal, cellulose powders and other weight, preferably from 0.1 to 90% by weight, 

(according to NMR spectrum). 

[0079] The following are exemplary formulations: 

weight of active ingredient). 

castor oil (comprises 16% by weight of active ingred.ent). 

V. 80 parts by weight of a compound according to the invention are mixed thorough, with 3 pans by weight of 
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sodium diisobutylnaphthalene-alpha-sulfonate, 10 parts by weight of the sodium salt of a lignosuffonic acid from 
a sulfite waste liquor and 7 parts by weight of pulverulent silica gel, and the mixture is ground in a hammer mill 
(comprises 80% by weight of active ingredient). 

5 VI. 90 parts by weight of a compound according to the invention are mixed with 1 0 parts by weight of N-methyl-a- 

pyrrolidone, which gives a solution which is suitable for use in the form of microdrops (comprises 90% by weight 
of active ingredient). 

VII. 20 parts by weight of a compound according to the invention are dissolved in a mixture composed of 40 parts 
10 by weight of cyclohexanone. 30 parts by weight of isobutanol, 20 parts by weight of the adduct of 7 mol of ethylene 

oxide and 1 mol of isooctylphenol and 1 0 parts by weight of the adduct of 40 mol of ethylene oxide and 1 mol of 
castor oil. Pouring the solution into 100,000 parts by weight of water and finely distributing it therein gives an 
aqueous dispersion which comprises 0.02% by weight of the active ingredient. 

15 VIII. 20 parts by weight of a compound according to the invention are mixed thoroughly with 3 parts by weight of 

sodium diisobutylnaphthalene-a-sulfonate, 17 parts by weight of the sodium salt of a lignosulfonic acid from a 
sulfite waste liquor and 60 parts by weight of pulverulent silica gel, and the mixture is ground in a hammer mill. 
Finely distributing the mixture in 20,000 parts by weight of water gives a spray mixture which comprises 0.1% by 
weight of the active ingredient. 

20 

[0080] The active ingredients can be used as such, in the form of their formulations or the use forms prepared there- 
from, e.g. in the form of directly sprayable solutions, powders, suspensions or dispersions, emulsions, oil dispersions, 
pastes, dusts, materials for spreading, or granules, by means of spraying, atomizing, dusting, scattering or pouring. 
The use forms depend entirely on the intended purposes; in any case, this is intended to guarantee the finest possible 

25 distribution of the active ingredients according to the invention. 

[0081] Aqueous use forms can be prepared from emulsion concentrates, pastes or wettable powders (sprayable 
powders, oil dispersions) by adding water. To prepare emulsions, pastes or oil dispersions, the substances as such or 
dissolved in an oil or solvent, can be homogenized in water by means of wetter, tackifier, dispersant or emulsifier. 
Alternatively, it is possible to prepare concentrates composed of active substance, wetter, tackifier, dispersant or emul- 

30 sifier and, if appropriate, solvent or oil, and such concentrates are suitable for dilution with water. 

[0082] The active ingredient concentrations in the ready-to-use products can be varied within substantial ranges. In 
general, they are from 0.0001 to 10%, preferably from 0.01 to 1%. 

[0083] The active ingredients may also be used successfully in the ultra-low-volume process (ULV), it being possible 
to apply formulations comprising over 95% by weight of active ingredient, or even the active ingredient without additives. 
35 [0084] Various types of oils, herbicides, fungicides, other pesticides, or bactericides may be added to the active 
ingredients, if appropriate also only immediately prior to use (tank mix). These agents can be admixed with the agents 
according to the invention in a weight ratio of 1 :10 to 10:1 . 

[0085] In the use form as fungicides, the compositions according to the invention can also be present together with 
other active ingredients, e.g. with herbicides, insecticides, growth regulators, fungicides or else with fertilizers. Mixing 
40 the compounds I or the compositions comprising them in the use form as fungicides with other fungicides frequently 
results in a broader fungicidal spectrum of action. 

[0086] The following list of fungicides, together with which the compounds according to the invention can be used, 
is intended to illustrate the possible combinations, but not to impose any limitation: 

45 sulfur, dithiocarbamates and their derivatives, such as iron(lll) dimethyldithiocarbamate, zinc dimethyldithiocar- 

bamate, zinc ethylenebisdithiocarbamate, manganese ethylenebisdrthiocarbamate, manganese zinc ethylenedi- 
aminebisdithiocarbamate, tetramethylthiuram disulfide, ammonia complex of zinc (N,N-ethylenebisdithiocar- 
bamate), ammonia complex of zinc (N.N'-propylenebisdithiocarbamate), zinc (N.N'-propylenebisdithiocarbamate), 
N,N'-polyp ropy lenebis(thiocarbamoy I) disulfide; 

50 nitro derivatives, such as dinitro(1-methylheptyl)phenyl crotonate, 2-sec-butyl-4,6-dinitrophenyl 3,3-dimethylacr- 

ylate, 2-sec-butyl-4,6-dinitrophenyIisopropyi carbonate, diisopropyl 5-nitro-isophthalate; 

heterocyclic substances, such as 2-heptadecyl-2-imidazoline acetate, 2 > 4-dichloro-6-(o-chloroanilino)-s-triazine, 
0,0-diethyl phthalimidophosphonothioate, 5-amino-1-[bis(dimethylamino)phosphinyl]-3-phenyl-1 ,2,4- triazole, 
2,3-dicyano-1 ,4-dithioanthraquinone, 2-thio-1 ,3-dithiolo[4,5-b]quinoxaline, methyl 1 -(butylcarbamoyl)-2-benzimi- 
55 dazolecarbamate, 2-methoxycarbonylaminobenztmidazole, 2-(2-furyl)benzimidazole, 2-(4-thiazolyl)benzimida- 

zole, N-(1 ,1 ,2,2-tetrachloroethylthio)tetrahydrophthalimide, N-trichloromethylthiotetrahydrophthalimide, N-trichlo- 
romethylthiophthalimide, N-dichlorofluoromethylthio-N'.N'-dimethyl-N-phenylsulfo- diamide, 5-ethoxy-3-trichlo- 
romethyl-1 ,2,3-thiadiazole, 2-thiocyanatomethylthiobenzothiazole, 1 ,4-dich!oro-2,5-dimethoxybenzene, 4-{2-chlo- 
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ro P heny,hydrazono)-3-m^^ 

hy dro-5-carboxanir.do-6-methyM,4-oxathnn^ 2 f^2Sifa^arboxanilide, 2,5-dimethylfuran-3-carboxan,- 
2UhyW.6-dihydro-4H-pyran-3-carboxan .de 2-^ 

L.2,4.5-trimethy«uran N-formyl-N-morphohne- 
oxy :2,5-dimethylfuran-3-carboxamide, 2-methyJ* ^^l^^^, i-( 3 ,4-dichloroanrt,no - 
9 2 2-trichloroethyl acetal, piperazine-1 ,4-diylbis-1 2,z,<! 2 6 . dime thyl-N-cyclododecyl- 

m orpholine or its salts. "WP^-bu^ ^ 

pheVmethylpropyiJ-piperidine. I-PJ^SS-!^ J 4^zole,N-(n^^^ 
1- [ 2-(2,4-dichloroph e nyl)-4-n-pro P yl-1.3-d.oxo^ H 4-chlo- 

noxyethyD-N'-imidazolyl-urea, ^ oro ^^^ 

r o P henoxy)-3,3-dimethyl-H1H^^ 5W 
oxiran-2-ylmethyfl-1H-1.2.4-triazole 

Z-dimethylamino-^hydroxy-e-metrvlpy^dme •^^^i^, strobilurines such as azoxystrob.n, 

nyl-2-thioureido)benzen e . 1 ,2-bis(3 -me* *xyca ^^^l^^e, methyl E-methoxyim.- 

Jesoxim methyl, ^'-^^^SS^^pyJ^trobln, trKioxystrobin, anilinopynm.dmes 

no-[«-(2,5-dimethylpheno^ 

such as N-(4.6-dimethy.pyrimidm-2-y. an^^ 

clo P ropylpyrimidin-2-yl]aniline, f™*^,??!^^ J , h . 

cinnamamides such as 3-(4-chlorophenyl)-3-(3 .^'methoxypneny , y g |ohexyl) . 2 . hyd roxyethyl] 
rdavanetyoffungicidessuchasdodecylgu^ 

g.utanm.de.hexach.orobenzen^^ 

nyl)-N-(2-methoxyacety.)-alanine ^ 

.one, DL-N-(2.6-dimethy.phenyO-N-(P eny ^ ^ 

2 4-dioxo-1 ,3-oxazolidine, 3-[3.5 -de hi. sropne nyv ' hloropheny |).i ,2-dimeth y lc y clopropane-1 ,2-di- 

3l(3 5-dichlorophenyl)-1 -,soprop y lcarbamo y lh y danto,n N ;P^SS " I - 2- 2,4-dichloro-phenyDpentylH H- 
ca»e, 2 cyano-[N-(ethylarnin TC arbonyl)-2-me 

r^-IJazole. 24.difluoro-«-(IH-1,2^^^ 

ornethyl P henyl)-5-trifluoromethyl-3-chloro-2-arn.no P ynd.ne, 1 «M4 



1,2,4-triazole 
Synthesis Examples 



byninei>ii> ^aomik 1 ^ were 
which follows. 

After 1 h ,ddion» 25 m, sodium h*Md. .*»" "^"^Sd „„„ ^ «K ».» dW« 
ofm.p.257-259°C. 

, • -,^w hvdroxv-6-(2-chloro-6-fluorophenyl)-[1 ,2,4]-triazolo[1 ,5-a] 
Example 2: Preparation of 5-(4.methylp.pend-1-yl)-7-hydroxy (2-cn 
P yrimidineas4-methylpiperidiniumsalt 

. 1 a nrt 1 ? o a (1 20 mmol) 4-methylpiperidin were mixed and 
[0089, 6.0 g (20 mmol) the compound from f ^ ^ 

Exa mp,3: Preparation of S- ( 4-methy,p^ 
pyrimidine 
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for 4 hours. After cooling the reaction mixture was poured onto a mixture of ice and sodium carbonate. Extraction with 
toluene and chromatography on silica gel (toluene/ethyl acetate mixtures 5:1 to 2:1 ) yielded 2.9 g of the title compound 
of m.p. 137-140°C. 

5 

Table I 



10 




IA 



No. 


R* 


R2 






L 4 


phys. 
data 
(m.p.[° 
C]) 


1-1 


CH(CH 3 ) 2 


H 
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CI 


77 


1-2 


CH(CH 3 ) 2 
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F 


159 


1-3 


CH(CH 3 ) 2 


H 


F 


F 


F 


203 


1-4 


-(CH 2 ) 2 CH(CH 3 )(CH 2 ) 2 - 
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H 


CI 


138 


1-5 


-(CH 2 ) 2 CH(CH 3 )(CH 2 ) 2 - 


F 


F 


F 


79 


1-6 


CH 2 CH 3 


CH 2 CH 3 


F 


H 


CI 


foam 


1-7 


(S) CH(CH 3 )-CF 3 


H 


F 


H 


F 


208 


1-8 


(S) CH(CH 3 )-CF 3 


H 


F 


F 


F 


218 



Examples of the action against harmful fungi 

35 [0091] The fungicidal action of the compounds of the formula I was demonstrated by the following experiments: 
[0092] The active compounds, separately or together, were formulated as a 10% emulsion in a mixture of 70% by 
weight of cyclohexanone, 20% by weight of Nekanil® LN (LutensoKH) AP6, wetting agent having emulsifying and dis- 
persant action based on ethoxylated alkylphenols) and 10% by weight of Wettol® EM (nonionic emulsifier based on 
ethoxylated castor oil) and diluted with water to the desired concentration. 

40 

Use example 1: Fungicidal control of apple scab (Venturia inequalis) 

[0093] Young apple seedlings of the cuttivar "Common" were grown in pots to the 4 to 5 leaf stage. These plants 
were sprayed to run-off with an aqueous suspension, containing the concentration of active ingredient mentioned in 

45 the table below, prepared from a stock solution containing 5 % of the active ingredient, 94 % cyclohexanone and 1 % 
emulsifier (Tween 20). After the plants had dried (3-5h), they were inoculated with an aqueous spore suspension of 
Venturia inequalis. Then the trial plants were immediately transferred to a humid chamber with 22 to 24°C and a relative 
humidity close to 1 00 % and were cultivated there for 2 days. For a period of further 2 weeks a cultivation in a greenhouse 
followed at 21 to 23°C and a relative humidity about 95 %. Then the extent of fungal attack on the leaves was visually 

so assessed as % diseased leaf area. 

[0094] In this test, the plants which had been treated with 12.5 ppm of the compound I-4 showed an infection of 7%, 
whereas the untreated plants were infected to 80%. 

Use example 2: Fungicidal control of early blight on tomatoes (Alternaria solani) 

55 

[0095] Young tomato seedlings of the cultivar "Pixie 1 1" were grown in pots to the 2 to 4 leaf stage. These plants were 
sprayed to run-off with an aqueous suspension, containing the concentration of active ingredient mentioned in the table 
below, prepared from a stock solution containing 5 % of the active ingredient, 94 % cyclohexanone and 1 % emulsifier 
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10 



15 



20 



confining 15 x 10» npo.es p» * ^^J^R^Z d mi 2 » 3 m . «*—> in , g™« 

whereas the untreated plants were infected to 90%. 

Use example 3: Fungicidal control of leaf spot on beets (Cercospora beticola) 

[0 098, Youngsu^rbeetseed.ingso^ 

were sprayed to run-off with an aqueous suspense conta.n.ng he — xgnone and , % 

the tabte beiow, prepared from a stock f^^^J^S!^ a spore suspension of Cercospora 
emulsifier (Tween 20). Atterthe plants had ^^^"J^ jrTim ediately transferred to a humid chamber 
betico.a in an aqueous solution of 0.5 % ^^^^SS!Sb days. For a period of further 1 0 to 1 4 days 

whereas the untreated plants were infected to 70%. 



25 



30 



35 



Claims 

1 . 5-Alkylamino-6-phenyl-7-halo-tria Z olopyrimidines of formula I 




in which 
R1 and R 2 



40 



45 



50 



55 



independent**^ 

orCi-Ci 0 -haloalkyl, ^ r 
three groups R a , 



Ri and R 2 



three groups 

may be halogenated; or 

may be substituted by one to three R a radicals; 

is hydrogen, halogen, C r C 10 alkyl, C r C 10 alkoxy and C r C 10 haloatkyl; 
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n is an integer from 1 to 5; and 

X is halogen. 

Compounds of formula I according to claim 1 , in which 

R 1 is straight chained or branched C r C 6 -alkyl, C 1 -C 6 -haloalkyl J straight chained or branched C 2 -C 6 - 

alkenyl, C 3 -C 6 -cycloalkyl, or C 5 -C 9 -bicycloalkyL and 

R 2 is hydrogenor C r C 6 -alkyl. or 

R 1 and R 2 together with the interjacent nitrogen atom represent a heterocyclic ring with 5 or 6 carbon atoms 
being optionally substituted with one or two C r C 6 -alkyl groups; 

L n is 2-chloro-6-fluoro, 2,6-difluoro, 2,6-dichloro, 2-methyl-6-fluoro, 2,4,6-trifluoro, 2,6-difluoro-4-meth- 

oxy, or pentafluoro. 

A process for the preparation of compounds of formula \ as defined in claims 1 and 2 which comprises reacting 
5 : 7-dihalo-6-phenyl-triazofopyrimidines of formula II 




in which X is halogen and after neutralisation reacting with an amine of formula IV 

R l 

h-n' IV 

R 2 

in which R 1 and R 2 are defined as in formula I to give 5-amino-7-hydroxycompounds of formula V 




V 



and further halogenation to produce compounds of formula I. 
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Compounds of formulae III and V as defined in claim 3. 

A composition suitable for controlling phytopathogenic fungi, comprising a solid or liquid carrier and a compound 
of the formula I as claimed in claim 1 . 

claimed in claim 1 . 
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